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COSY J,

Accessible Reactions
pp -> ppX (X=Meson)

at COSY
1 2 n f
bl 4] iy T eV
LI n plw KK COSY
ao/ T, limit
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Meson Nonets 0

Nonet of pseudo scalar mesons Nonet of light scalar mesons
J*=0- J=0*
SA SA

K |1 K Ko'(2) 11 Ks™(?)

N a,2(2)g. Fo(?)
\-Z \-Z
n' / f(?)
K- |-1 KO Ko™ (?) -1 K,*(?)
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The Light Scalar Resonances 0

Possible candidates

VCOSY

f,(500) (“0%)
K(800)
f,(980)
a,(980)

f,(1370)
K,*(1430)
a,(1450)
f,(1500)
f,(1710)

O states

10 states

Nonet of light scalar mesons
J=0*

SA

Ko (?)

1 Ko™(?)
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The a, and f, Resonance 0

ag/ T,

~ Flatte
distributions

Mass 984.7+1.2 / 980+10 MeV

Width 50 -100 / 40 - 100 MeV

dN/dM? (1/(GeVic?)?)

Decays tmr/71iit dominant

KK/KK seen M’ (GeVic?)
YWYy Seen E. Bratkovskaya et al., J. Phys} G 28 (2002) 2423
COSY Ilimit

PDG: E. Eidelman et al., Phys. Lett. B 594, 1 (2004)
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a,/ T, Nature 0

What is their nature? do/dm ~ |[A(M)]?

_|Il-k-+|lh | [ 5 |

qq state
or
4 quark state
or
KK molecule

-

i Mel

h

laim)| (erD. units]

i =

=

L= - - - - - - - A i _
.-_I-.-;_. QR0 HH | CEHE 10114 101200
mi [Fle¥]

Which observable to

measure at COSY7 N.N. Achasov et al., Phys. Lett. B 88, 367 (1979)

K+ a |§~0 a
do/dmy, (dd — artn) L = Ho 0 (pO:Z:'._.:fI: * + others
— a,/T, mixing amplitude KO KO
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KK Production at COSY 0

Reaction Where? Excess Energy Result /
[MeV]

pp — d K'K® | ANKE 48, a,* channel dominates
pp — pp K'K , 17, 28, a,%/ T, contribution??

ANKE
pd —3He K'K- 35, 40, 56 a,°/f, contribution??

T Production

pn —» d K'*K- | ANKE
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- e | FD-SD coincidence measurement
T=265GeV Tm | e
T e -'-3-'3..! e Identification of K* mesons
~— "h___'%j—_:gﬁt‘”_ S = [ via TOF, AE and
el et =~ L ) .._,’ particle momenta
1o YU * Identification of deuterons
- via TOF and particle momenta
S b) |
2 —
= smevie | ldentification of pp — dK*KO
] | via dK+ missing mass
1000 2000 %50 500 550 — ~ 1000 dKJ’RO events

p [MeVic] m(pp,dK’) [MeV/c?]
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pp — dK*K® @ ANKE

J,

7=2.65 GeV (Q =48 MeV)

ilE]

des/ded {nby'sr)

dofdM (ub/GeV)
— -
oy
e

; {LL
a{.-.ﬁ.l'.nm—...}:: - ol |

D 1 102 1.0 238 238 ?-'I ol o

MIK'KY) (GeV) Mick") (GeV)

V.Kleber et al., Phys. Rev. Lett. 17, 172304

0,.(pp — dK'KO) =

(38+2,,,*14

Sys

) nb

@

proon @
{ECAM )

= — -
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A__--

— 83% a*,channel
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-k
tn

Fit

X2
A. Sibirtsev et al., submitted to PLB;
I nucl-th/0406061

e
tn

do/dM (ub/GeV)

S vzt P
2.35 2.38 2.4 2.42 2.44

M(dK") (GeV)

FSI included via Watson factor

(including FS1)

pecci N | I ——
1.5 — 2 2k

1
scattering length a(dK®) Imo (fm)

A.Bahaoui et al., Phys. Rev. C 66 (2002) 057001
Phys. Rev. C 68 (2003) 064001
A.Deloff, Phys. Rev. C 61 (2000) 024004
V.Yu.Grishina et al., nucl-th/0402093
S.S.Kamelov et al., Nucl. Phys. A 690 (2001) 494
M.Torres et al., Phys. Lett. B 174 (1986) 213
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Preliminary:
| —
O,:(PP—>dK*KO) = 330 nb 900
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KK Production at COSY

J,

Reaction Where? Excess Energy Result /
[MeV]

pp — d K'K® | ANKE 48, a,* channel dominates
pp — pp KK , 17, 28, a /T, contribution??

ANKE
pd —3He K'K- 35, 40, 56 a,°/f, contribution??

T Production

pn — d K'K- | ANKE
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pp - pp K’ K" @ COSY11/ANKE !)

Cconnts
p
&

14 [
122—
1o
B F
6
Gl

=

. —— nonresonant
I fO }

.....

075 00% 0985 050 0005 1 LODS 103

missing mass (pp) [GeV/c*]

P.Moskal et al., J. Phys. G. 29, 2235 (2003)

COSY-11
Q=17 MeV
(below @ threshold)

O = (1.8020.27 *720) nb

Still being analysed

e Qu =10,28 MeV  COSY11
(below T threshold)

e Qi =51, 67,108 MeV ANKE
(above @ threshold)
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KK Production at COSY

J,

Reaction Where? Excess Energy Result /
[MeV]

pp — d K'K® | ANKE 48, a,* channel dominates
pp — pp KK , 17, 28, a /T, contribution??

ANKE
pd —3He K'K- 35, 40, 56 a,°/f, contribution??

T Production

pn — d K'K- | ANKE
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pd - 3He K'’K- @ MOMO 0

o(f) =(0.7+0.2) nb
o(K*K-) = (7.5 £ 1.0) nb
Q =35 MeV

—— o(ay,/f, — K'K-) = ?2?

do/dTy-  [orb.units]

do/dTey Inb/MeV]

ST o) =(0.9%0.2) nb
S 1 0(K*K)=(9.6 £1.0) nb
o b Q =40 MeV

s [nb/MeV]

] . o(ff =(14+06)nb
nE ot o(K*K) = (17.5 £ 1.8) nb
. Q =56 MeV

do/dT,

Tere- [ MeV]

Ifrom: IKP Annual Report 2001
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KK Production at COSY

J,

Reaction Where? Excess Energy Result /
[MeV]

pp — d K'K® | ANKE 48, a,* channel dominates
pp — pp KK , 17, 28, a /T, contribution??

ANKE
pd —3He K'K- 35, 40, 56 a,°/f, contribution??

T Production

pn — d K'K- | ANKE
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pn — dK'K- @ ANKE J,

D2 | F
Cim 120 _ 265 Gev
T=2.65 GeV |wwpmes ™ 190N k- ~ 1100
R 'S 80
DA - et et /" torward D3 801
— target o — I‘I.'I.'I.':-.LIJPI-' | 405
wwa (| =, el R ML, 2 !
N Hl_ £ U J-:':.I.I-' giart oy Lu { :Illi -- : _'. .. (1| e e I I ot I
H WG 12 <oy ool T, 086 07 08 08 1 11 12
"ol " Wi MM K+K- o) {GeVic)

.ga.-:i;___‘”. } ooumers 25“:_

rH'l-anInnln.'lnr:: 5.-_.:_::’_“. E Preliminaw
20¢

: - N¢ ~750
» D, as an effective neutron target 1501
e K"K~ d coincidence measurement 100F
EOF

— First data on @-meson production ik T e M

0.98 1 1.0 1.04 108
on neutrons IM(K+K-) (GeVic )

(only part of the statistics)
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Outlook 0

Planned measurements:

dd - a K*K- @ ANKE dd > amn @ WASA

e reaction serves as isospin 1=0 « forbidden if isospin is
filter conserved

 Isospin conservation: f, e mixing f, <> a,

Goals: Goals:

e cross section (do/dm) e cross section (do/dm)

e KaFSI? e do/dm (dd — a 1n)

do/dm (dd — a K*K-)
— |mixing amplitude|?
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Summary

J,

Light Scalar Meson Production

ppK+K_

dK*KO

more to come

—

at COSY

unclear
a," channel dominates

final goal: mixing amplitude
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Point of Discussion:
QCD and its Phenomenological Implications

Symmetries and Symmetrie-Breaking
New Detector and Target Concepts
DEVWAEWATES
Synchrotrons and Storage Rings
Polarized and Cooled Beams
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